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@ Improved disposable diaper type garment having wetness Indicator. 

@ An improved absorbent product, such as a disposable, 
diaper type garment (20) having a wetness indicator disposed 
between a translucent cover member (21) and an absorbent 
member. The improvement relates to providing a flexible 
•loH^change/cotor-change wetness indicator co'atihg (26) on a 
surface portion of the product which is visible through the 
cover member, and which retains sharp edge definition of the 
coated surface portion when wetted; for instance, by urine. 
The coating Is preferably applied in the form of a stripe to a 
portion of the inwardly facing surface of a backsheet of a 
disposable diaper. Such a coating comprises a solid-solid 
V mixture (eg., solution) of a pH-change/color-change type 
^ materia) dispersed in a matrix of adhesive material which 
coating is sufficiently flexible to not substantially impair the 
^ flexibility of the product, and which coating is sufficiently 
G) adhesive and flexible to remain on the coated surface portion 
^ through a normal period of use of the product. 
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IMPROVED DISPOSABLE DIAPER TYPE 
• GARMENT HAVING WETNESS' INDICATOR 

Technical Field 

This invention relates to absorbent products such 
as disposable diapers and the like which are provided 
with v/etness indicators. 
5 Backgroiind Art 

U.S Patent No. 4,022,211 which issued May 10, 1977 
to Terry K. Tiinmons et al,. discloses a Wetness Indicator 
For Absorbent Pads which indicator comprises a water- 
soluble or water-dispersible coloring agent. The 
10 coloring agent may be applied, for instance, in a 
printed pattern on the inwardly facing surface of a 
light-transmitting, fluid- impervious backing sheet of a 
disposable diaper. Then, when the diaper is wetted, the 
coloring agent becomes invisible, the coloring agent may 
15 be used by itself, or with a suitable binder, or with 
a separate carrier means such as an absorbent sheet. A 
preferred form of coloring agent is said to be a water- 
sol\ible dye in a water-soluble polyvinyl alcohol binder. 
U.S. Patent No. 3,675,654 which issued July 11/ 1972 
20 to Joseph S. Baker et al, discloses a Disposable Article 
With Moisture-Actuated Indicating Agent. The indicating 
agent is stated to comprise either a small amount of 
finely divided water soliible dye having a high dye 
strength or such a dye admixed with a finely divided 
25 diluent masking agent, such as talcum powder. When 
wetted, the dye is dissolved, and the dye solution 
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becomes visible through a translucent backsheet of the 
article. Such a solution in combination with an absor- 
bent member substantially obviates producing a sharply 
defined pattern of activated wetness indicator. 
5 U.S. Patent No. 3,731,685 which issued May 8, 1973 

to William Eidus discloses a Moisture Indicating Strip 
For Diapers and Surgical Dressings. Essentially, one 
end portion of an indicator strip is secured to such a 
garment so that the opposite end extends beyond an edge 
10 of the garment, and so that the attached end is disposed 
to become wet when the garment is wetted in use. The 
strip is capable of supporting capillary action from the 
secured end to the opposite end which opposite end is 
... impregnated with a chemical .which changes color when wet. 
15 D.S. Patent No. 3,952,746 which issued April 27, 

1976 to F. Wayne Summers discloses a Humidity Indicating 
Diaper Cover which, essentially, comprises a moisture 
indicator strip and means for moisture activating and 
viewing the indicator strip during the use of the diaper. 
20 U.S. Patent No. 3,063,812 which issued November 13, 

1962 to Galen F. Collins discloses a Determination of 
Albumin In Liquids; in particular albumin in urine. 
Basically, the basis of the invention is stated to be 
"protein error" exhibited by certain indicators whereby 
25 in solutions containing protein such indicators undergo 
their characteristic acid-to-base color change at a 
lower pH value than that at which they would change color 
in the absence of protein. For instance, an indicator 
tablet comprising brompphenol blue is provided with an 
30 acid reacting substance to lower the pH value of urine 
below the acid-to-base color change point of the indi- 
cator. Then, if the color change occurs it indicates 
the presence of albumin in the urine. 

U.S. Patent No. 3,004,895 which issued October 17, 
35 1961 to S. M. Schwartz discloses a Diaper Rash Preven- 
tative which, essentially, comprises a member which is 



0021492 

- 3 - 

readily permeable by ammonia and means for immobilizing 
ammonia which passes therethrough; Thus, when the 
permeable member is a wall portion of a pouch containing 
an ammonia immobilizing agent, the pouch can be disposed 
5 inside a diaper or diaper pail and be effective with 
respect to immobilizing' ammonia which contacts the pouch 
as, for instance, when a diaper is wetted with urine. 
Such a pouch may, if translucent, furtheaf contain a 
pH-change/color-change indicator for the purpose of . 

10 visibly indicating when the effectiveness of the^ammonia 
immobilizing agent has been exhausted. . 

U.S. Patent No. 2,537,124 which issued January 9, 
1951 to Roland D. Earle et al. discloses a Latex Adhesive * 
Containing Phenolphthalein and Method of Using -Same. 

15 This patent teaches the use. of a pH-change/color-change 
indicator in a latex-type adhesive which will undergo a 
visible color change as the adhesive dries. A user of 
the adhesive can then infer the degree of adhesive 
dryness from the color of the adhesive and, based thereon, 

20 decide when to bring adhesive coated articles together 
for the purpose of adhesively securing them together. 
Thus, this patent discloses a degree of dryness indicator 
which is visible prior to its end use but which is not 
disclosed to be visible after its intended use. 

25 Neither does this patent suggest that the adhesive need 
be flexible when dry, nor that its color change would 
reverse if rewetted. Indeed, as disclosed, the aqueous 
phase of the adhesive would have a pH of at least nine 
(9) and be reduced upon drying. It is believed that 

30 such a high pH indicator would not, after undergoing a 
color change upon drying, reverse its color change when 
rewetted with urine. 

As compared to the foregoing background art, the 
present invention provides a visible pH-change/color- 

35 change wetness/urine indicator coating which obviates 
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the need for a discrete substrate with its attendant 
application complexities of cutting, registration, and 
securement; and which comprises means for substantially 
obviating migration of colorant when wetted. Thus, the 
5 resulting color indicating pattern of a coating embodi- 
ment of the present invention will have a sharp edge 
definition when wetted rather than a quasi blurred edge 
definition such as would result from high dye strength 
materials which are relatively highly water-soluble. 
10 Also, the present invention substantially obviates 
migration of colorants through an ad j accent absorbent 
member and thereby reduces the likelihood of skin 
irritations which might otherwise be precipitated. 
Disclosure of the Invention 
13 In accordance with the present invention; a 

disposable diaper type garment is provided having a 
wetness indicator disposed intermediate a flexible 
translucent cover member and a flexible absorbent member, 
the wetness indicator being disposed on an area of one 
20 of said members so as to be both visible through the 
cover member and in liquid communicable relation with 
the absorbent member, the wetness indicator comprising 
a coating formed of a solid-solid mixture of a pH-change/ 
color-changi type material dispersed in a highly flexible 
25 matrix of adhesive material. Preferably, the coated 
surface is a patterned portion of the inwardly facing 
surface of a translucent cover manber of the article; 
for instance, a water-impervious thermoplastic backsheet 
of a disposable diaper. 
30 Brief Description of the Drawings 

An illustrative embodiment of the invention is 
hereinafter described with reference to the accompanying 
drawings in which: 

Figure 1 is a perspective view of a disposable 
35 diaper embodying the present wetness indicator invention, 
and in which view a stripe of pH-change/color-change 
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coating material is shown to be partially activated. 

Figure 2 is an enlarged scale fragmentary sectional 
view taken along line 2-2 of Figure 1. 

Figure 3 is a graph showing the relation between 
5 the pH of two color-change activators and the time to 
effect a substantial color change of a wetness indicator 
coating of an embodiment of the present invention. 

Figure 4 is a graph showing the relation between 
the thickness of a color indicator coating and the time 

10 to achieve a predetermined degree of color change when 
the coating is activated by urine having a pH of 6.3. 
Detailed Description of the' Invention 

An exemplary improved disposable diaper 20 emt>odying 
the present invention is shown in perspective in Figure 

15 1, and in the fragmentary sectional view Figure 2. 

Diaper 20 comprises a moisture impervious cover member 
or backsheet 21, a moisture pervious topsheet 22, tape 
fasteners 23 of which there are two but only one shown 
in Figure 1, and moisture indicator coating 26 which is 

20 coated onto a portion of the inwardly facing surface of 
backsheet 21. Portion 28 of coating 26 represents an 
unactivated portion of coating 26, and portion 30 
represents an activated portion of coating 26. Diaper 
20 further comprises an absorbent member or core 32 as 

25 shown in Figure 2. 

The components and materials of diaper 20 are very 
flexible so that the diaper will be sufficiently compliant 
to conform to the shape of the lower torso of the wearer 
during the period of use of the diaper. For instance, 

30 backsheet 21 is preferably a thin (eg., 1 mil) trans- 
lucent polyethylene film; the topsheet 22 is preferably 
a thin, flexible sheet of moisture pervious hydrophobic 
material; and the absorbent core 32 is preferably an 
air-laid web of absorbent fibrous material. 

35 Briefly, the present invention is an improved 

diaper type garment which is very flexible for the above 
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Stated reasons, and which garment includes a highly 
flexible pH-change/color-change wetness indicator coating 
so disposed that it will be activated within a relatively 
short time after the wearer urinates. More specially, 
5 the present invention provides an acid buffered pH-change/ 
color-change coating material which, when wetted with 
urine, will undergo a substantial color change; and which, 
coating is so disposed that the color change will be 
visible to, for instance, a percipient attendant of the 
10 wearer. Thus, while the stripe of coating 26 of diaper 
20 is said to be applied to the inside surface of back- 
sheet 21, it is not intended- to thereby limit the present 
invention. Rather, such a coating could also be appliedj 
for instance, to thfe outwardly facing surface of absor- 

15 bent core 32. 

Coating 26 is a solid-solid mixture, for instance, 
a solid-solid solution of a pH-change/color-change type 
material dispersed in a matrix of adhesive material. 
The matrix material is preferably sufficiently flexible 
20 so that the coating 26 does not substantially impair 
the flexibility of a disposable diaper or other product 
in which it is incorporated. Moreover, the coating 
must be sufficiently adhesive and flexible to remain 
intact on the surface coated therewith through a normal 
25 period of use. That is, coating 26 is highly flexible 
with respect to the other components of diaper 20 so 
that the coating will not substantially impair the 
flexibility or conf ormability of the diaper. 

An exemplary coating 26, as described hereinabove 
30 and as shown in Figures 1 and 2, may be formed from a 
coating composition comprising four principle functional 
components : 

a first latex composition in the amount of about 

33%; 

35 a second latex composition in the amount of about 



* 0021492 



an acid buffer such as phosphoric acid in the 
amount of about 1%; and, 

a pH-change/color-change material such &a bromo- 
phenol blue in the amount of about .07%. 
5 The first latex (Latex 1) composition of the above 

described exemplary coating composition is an aqueous 
emulsion copolymer of styrene, and 2-ethylhexyl acrylate 
with less than 5% methacrylic acid and less than 5% 
n-methylol acrylamide. The ratio of the styrene and 
10 2-ethylhexyl acrylate is adjusted to yield a random 
copolymer with a glass transition teraperatiare , Tg of 
about -18°C. The first latex has an intrinsic viscosity 
of about 1.4 measured in tetrahydrofuran at 25°c. 
Distilled water exhibits a contact angle of from about' 
15 74 to about 80° with a dry coating of this latex after 
about 60 seconds of contact. 

The second latex (Latex 2) composition of the above 
described exemplary coating composition is preferably 
product No. X695-385-04 which is a product of Findley 
20 Adhesives, Inc., Milwaukee, Wisconsin. That product 
has the following components: 

30.49%: Airflex 405, Air Products & Chemicals Inc., 
Allentown, PA (A non-ionic surfactant stabilized, 
random vinyl acetate-ethylene copolymer emulsionl. 
25 7.53%: Product Flx-0012, Pearsall Chemical Corp., 

Houston, TX (A liquid chlorinated paraffin) . 
60.98%: Plyamul 40-140, Reichhold Chemical Corp., 
White Plains, New York (An alcohol stabilized, 
random homo-polymer polyvinyl aceta^:e emulsion) . 
30 0.05%: Colloids 681-F, Colloids In*., 394 

Frelinghuysen Ave., Newark NJ (A defoamer) . 

0.25%: Drexoil 110 defoamer. Lubricants, Inc., P.O. 
Box 21, Pewaulkee, WI (A defoamer). 
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0.7-1.0%: Phosphoric acid (75% by weight), Fisher 
Scientific Co., Fairtovm, NJ (The amount of phos- 
phoric acid is determined by the pH of the mixture, 
* acid is added to make the pH = 1.0) . 

5 These components are mixed in the following manner. 

The Airflex. 405 is placed in a compounding vessel and, 
under high agitation, the chlorinated paraffin is added 
and mixing is continued for about 45 minutes. After the 
chlorinated paraffin has been thoroughly dispersed, the 
10 colloids 681-F defoamer is added. to the compounding 
vessel, mixed with the other materials therein, and the 
Drexoil 110 defoamer is mixed thereinto. The phosphoric^ 
acid is premixed with 1/4 as much water in a separate ^ 
vessel and after mixing,, is added to the compouriding 
15 vessel. This is followed by the addition of the Plyamul 
40-140 with good agitation. The entire composition is 
stirred for 45 minutes until smooth. The pH of the 
composition is adjusted to about 1.0 by addition of a 
premix of phosphoric acid with water. The viscosity of 
20 the product is adjusted to from about 750 to about 1500 
cps at 25°C by water addition, using a Brookfield 
Viscometer Model RPT, spindle #5 at 20 rpm. Distilled 
water exhibits a contact . angle of from about 5 to 
about 11° with a dry coating of this latex composition" 
25 after about 60 seconds of contact. 

The components of the exemplary coating mix des- 
cribed hereinabove are combined in the following 
preferred mcinner: 

the bromophenol blue is slowly and with mixing 
30 added to and dissolved in Latex 1 to form a 

mixture A; 

the phosphoric acid is then slowly and with mixing 

added to the mixture A to form a mixture B; 

and 

.35 Latex 2 is then added to the mixture B. 
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This resultant aqueous mixture can then be applied 
to the inside of the thearmoplastic backsheet of a diaper. 
This indicator solution will adhere to the polyethylene 

a of the backsheet and dry to a flexible coating that is 
5 light yellow in color. Distilled water exhibits a 

contact angle of 7-10*^ with the dry film of this example 
mixture. (Contact angle is measured after 60 seconds 
of contact) . When urine migrates through the absorbent 
material of the diaper and wets the indicator stripe, 

10 the color of the indicator will change from light yellow 
to blue. With the above mixtiire' and urine of a pH of 
6.2 this color change will occur within 5 minutes. 
Lower pH urines will cause longer change times and higher 
pH- urine will cause- shorter change times; reference : 

15 Figure 3. 

Further, the color change time can be affected by 
the thickness of the indicator film; reference Figure 
4. The preferred dry film thickness for the exemplary 
coating material described above is about .0015 inches. 
20 After the indicator has changed color, it will 

remain reasonably immobilized in the matrix, and will 
therefore, remain a wetness signal for sometime after 
color change. It is believed that the latex matrix 
provides both a physical barrier to the migration of 
• 25 the large bromophenol blue molecules and physical 
protection from the fluid flow patterns within the 
diaper. 

The above formulation can be varied to adjust the 
indicator properties. If the above ratio of Latex 1, 

30 with which distilled water exhibits a contact angle of 
74-80*^, to Latex 2, with which distilled water has a 
contact angle of 5-11*^, is varied, the time required for 
indicator developments and efficiency of retaining the 
bromophenol blue are affected. For example, if the 

35 ratio of Latex l:Latex 2 (described above as 1:2) v/ere 
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changed to 1:1 the resultant indicator would change color 
more quickly, but would hold bromophenol blue less 
strongly and bleeding of the color would occur. If the 
same ratio were changed to 1:4, the resulting indxcator 
^ would change color more slowly, and would hold bromophenol 

blue more strongly- 

The exemplary coating composition is preferably 
applied in a predetermined pattern: for instance, a 
one-half-inch wide stripe having a thickness of about 
one-and-one-half mils such as stripe 26, Figure 1. Then, 
'° upon color change, the edge definition of the pattern 
rLins sharp because migration of the bromophenol blue 
is substantially obviated by the acid buffered latex . 

"matrix. ^^^J 

Figure 3 is a graph of activator pH versus color 
change-time data which was obtained by wetting a number 
of exemplary disposable diapers embodying the present 
invention. The stripe 26 of each diaper had a thickness 
of one-and-one-half mils; was one-half-inch wide; and 
extended generally vertically along the medial posterior 
'° portion of the inner surface of the diapers' backsheets. 
• curve 41, Figure 3, was derived from samples activated 
by urine, and Curve 43 was derived from samples actx- 
-vated by ammonia. Lines 45 and 46 represent the low 
, and high pH values, respectively, of the normal range 
" of urine as reported on page 13 in Tnter pretat.on of 
.gnostic Tests , A Handbook Synopsis of Laboratory 
Medicine, Copyrighted 1970 by Little, Brown and Company 
(fnc!)! ;hicrhandbook is further identified by Library 
Of congress Catalog Card No. 72-112015. Line 47 on 
'° Pigure 3 identifies the pH value of "^^"^^^^ 
urL as also reported in the above identified handbook. 

Figure 4 is a graph (Curve 51) of wetness indicator 
coating 26 thicknesses versus color change times whxch 
lata were obtained through the use of sample disposable 
diapers wherein coatings 26 comprises the exemplary 



coating composition described hereinabove, and all of 
the samples were activated by urine having a pH of 
about 6* 3. 
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CLAIMS 



1. A disposable diaper type garment having a wetness 
indicator disposed intermediate a flexible translucent 
cover member and a flexible absorbent member, said wet- 
ness indicator being disposed on an area of one of said 

5 members so as to be both visible through the cover 
member and in liquid communicable relation with the absor- 
bent member, r-h.-r^^cterlsed in that the indicator comprises 
a coating formed of a solid-solid mixture of a pH-change/ 
colour-change type material dispersed in a highly flexible 
10 matrix of adhesive material. 

2. A disposable diaper type garment according to 

claim 1 nh^^T-acterised in that the pH-change/cqlour-change ; 
material comprises bromophenol blue, the matrix of 
adhesive material comprises a highly flexible latex 
15 adhesive, and the coating comprises sufficient acid 

buffering means for providing the coating with an initial 
pH of less than 3.0. 

3. A disposable diaper type garment according to Claim 
2 wherein the coating contains sufficient acid buffering 

20 means to substantially obviate color change of the 
coating due to atmospheric moisture. 

4. The improved disposable diaper type garment according 
to either one of Claims 2 or 3 wherein the mixture is a 
solid-solid solution, and wherein the latex adhesive is 

25 sufficiently hydrophilic to enable a portion of the 

bromophenol blue to be contacted by urine contacting the 
coating, and wherein the coating comprises means for 
obviating migration of the bromophenol blue in the 
matrix to an extent that the edge definition of the 

30 coating remains substantially intact when the coating 
undergoes a urine activated, pH-change induced color 
change. 
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5. A disposable diaper type garment according to any 
one of Claims 2-4 characterised in that the coating 
comprises sufficient acid buffering means for providing 
the coating with an initial pH in the range 1.0 to 2.0. 

5 6. A disposable diaper type garment according to any 
one of Claims 2-5 wherein the acid buffering means 
comprises phosphoric acid. 

7. , A disposable diaper garment according to any one of 
Claims 1-6 wherein the coating is disposed on a portion 
10 of an inwardly facing surface of the cover member, and 
the coating comprises sufficient bromophenol blue and 
acid buffering means such that the coating will undergo ■ 
a distinct color change within no more than five minutes 
after the garment has been wetted with urine in use. 
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Fig. 3 
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